® 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(2) Publication number: 



0 524 776 B1 



EUROPEAN PATENT SPECIFICATION 



© Date of publication of patent specification: 23.08.95 © Int. CI. 6 : C09J 183/04, A61 K 9/70, 

A61L 25/00, C09J 183/10 

© Application number: 92306544.5 
© Date of filing: 16-07.92 



© Silicone pressure sensitive adhesive compositions for transdermal drug delivery devices and 
related medical devices. 



CD 
CO 

in 



© Priority: 22.07.91 US 733497 

© Date of publication of application: 
27.01.93 Bulletin 93/04 

© Publication of the grant of the patent: 
23.08.95 Bulletin 95/34 

@ Designated Contracting States: 
BE DE FR GB IT SE 

@ References cited: 
EP-A-0 156 080 
EP-A- 0 224 981 
WO-A-91/09633 
FR-A- 1 546 983 



© 



0 



Proprietor: DOW CORNING CORPORATION 

3901 S. Saginaw Road 

Midland 

Michigan 48686-0994 (US) 

Inventor: Pflster, William Richard 
505 W. Midland Street 
Bay City, 
Michigan (US) 

Inventor: Wilson, Jeniffer Marie 
1812 Avon Street 
Saginaw, 
Michigan (US) 



Representative: Laredo, Jack Joseph et al 

Elkington and Fife 

Prospect House 

8 Pembroke Road 

Sevenoaks, Kent TN13 1XR (GB) 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
may give notice to the European Pat nt Office of opposition to the European patent granted. Notice of opposition 
shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
has been paid (Art. 99(1 ) European pat nt convention). 



Rank Xerox (UK) Business Services 

(3. 10/3-09/3.3. 3) 



EP 0 524 776 B1 



Description 

This invention relates to silicone pressure sensitive adhesive compositions having improved cohesive 
strength and stability and transdermal-type drug delivery devices and related medical devices for using the 
5 compositions. 

A pressure sensitive adhesive is generally a material which adheres to a surface with slight pressure 
and releases from the surface with negligible transfer of the adhesive to the surface. The most common 
examples are the adhesives used in bandages to cover wounds. Silicone pressure sensitive adhesives in 
particular have found use in transdermal drug delivery applications which involve the adherence of a drug- 
70 containing patch to a patient's skin, due to the tact that silicone pressure sensitive adhesives are acceptable 
for topical use. 

In transdermal drug delivery patches, ingredients such as co-solvents and excipients have been added 
to the silicone pressure sensitive adhesive compositions to improve efficacy. Go-solvents are typically 
added to increase drug solubility in the composition and excipients are typically added to enhance drug 

75 release from or through the composition. 

However, when silicone pressure sensitive adhesives are formulated with or come in contact with co- 
solvents, excipients, drugs such as nicotine-based drugs or skin penetration enhancers such as propylene 
glycolmonolaurate or glycerol monoleate, the silicone pressure sensitive adhesive often becomes plasti- 
cized, losing tack, adhesiveness and resistance to flow. Such instances occur (1) in matrix-type drug 

20 delivery patches where a drug is formulated into a silicone pressure sensitive adhesive and (2) in reservoir- 
type drug delivery patches where a silicone pressure sensitive adhesive is on the surface of a drug delivery 
device containing a reservoir of a drug. In the former type of patch, the silicone pressure sensitive adhesive 
is in intimate contact with the drug and other possible plasticizing additives. In the latter type of patch, the 
silicone pressure sensitive adhesive is present to provide means for attaching the device to a patient's skin. 

25 In this device, drugs or other materials from the reservoir either pass through or otherwise- may come in 
contact with the silicone pressure sensitive adhesive. 

The problem with either device is that the additives cause reduction in cohesive strength. Cohesive 
strength causes the adhesive to adhere to a substrate such as a patch and prevents flow or transfer of the 
pressure sensitive adhesive onto either the release liner which protects the silicone pressure sensitive 

30 adhesive before use or onto the patient's skin following removal of the patch while maintaining adequate 
adhesion of the patch to the skin. The cohesive strengthening agent further prevents flow of the pressure 
sensitive adhesive beyond the edges of the patch during storage and/or use. 

It is, therefore, a primary object of the invention to provide a pressure sensitive adhesive composition 
which has good cohesive strength and is resistant to cold.flow when formulated or contacted with drugs, o- 

35 solvents, excipients or skin penetration enhancers. 

A silicone pressure sensitive adhesive composition which meets the object of the invention is disclosed 
which is compatible with drugs, excipients, co-solvents and skin penetration enhancers while allowing for 
the addition of a cohesive strengthening agent to reduce cold flow. The silicone pressure sensitive adhesive 
comprises a silicone fluid, a silicate resin and a cohesive strengthening agent. By the addition of a cohesive 

40 strengthening agent, an improved silicone pressure sensitive adhesive is produced which retains the 
adhesive on the substrate, without compromising the adhesion of the adhesive to the skin of the patient 
wearing the bandage or patch. 

In meeting the object of the invention, a silicone pressure sensitive adhesive includes a cohesive 
strengthening agent selected from the group consisting of nonionic surfactants, fatty acid esters of glycerol, 

45 said nonionic surfactants and said fatty acid esters being substantially insoluble in said mixture, as well as 
solid particulate materials selected from the group consisting of metallic salts of fatty acids, metallic salts of 
phosphoric acid, metallic salts of carbonic acid, polysaccharides, carboxy-polymethylene, polyvinylpyr- 
rolidone, polyvinylalcohol and amorphous precipitated silicas having a surface area of less than approxi- 
mately 200 m 2 /g and between 10 and 200 m 2 /g. 

so The nature and extent of the present invention will be clear from the following detailed description of the 
particular embodiments thereof, taken in conjunction with the appendant drawings, in which: 

FIGURE 1 shows a pressure sensitive adhesive sandwiched between a backing substrate and a release 
liner; 

FIGURE 2 shows a matrix-type delivery device for a bioactive agent or drug in place within a transdermal 
55 patch; 

FIGURE 3 shows a liquid reservoir-type transdermal drug delivery device; and 
FIGURE 4 shows a solid state reservoir-type transdermal drug delivery device. 
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Generally, the silicone pressure sensitive adhesive compositions of the present invention include a 
silicone pressure sensitive adhesive containing (i) a silicone fluid, (ii) a silicate resin and (iii) a cohesive 
strengthening agent. The silicone pressure sensitive adhesive of the present invention includes a cohesive 
strengthening agent in order to overcome the problems of excessive cold flow or creep presented by the 

5 pressure sensitive adhesives of the prior art. Cold flow or creep refer to viscoelastic flow of the adhesive 
solids under stress. Resistance to cold flow is referred to as creep resistance. This is defined by, Carl A. 
Dahlquist, "Creep", Handbook Of Pressure Sensitive Adhesive Technology 2nd ed., (Van Nostrand Runhold, 
New York, N.Y., 1989), p. 97. As can be seen by the test results of the examples below, the addition of the 
cohesive strengthening agents of the present invention substantially reduces cold flow. By reducing the cold 

w flow, a superior product can be made which keeps the adhesive more on the bandage or patch, with less of 
the adhesive transferring to the skin of the patient wearing the bandage or transdermal patch without 
compromising the adhesion of the bandage to the skin of the patient. As one can remember, previous 
bandages left a sticky residue on the skin when it was removed. This invention alleviates this problem 
substantially. 

75 One suitable class of silicone pressure sensitive adhesives which may be employed in the silicone 

pressure sensitive adhesive compositions of this invention consists of a mixture of (i) a silanol end-blocked 
polydiorganosiloxane fluid, e.g. a poiydimethylsiloxane polymer and (ii) a trimethylsilyl end-blocked poly- 
silicate resin such as a silicate resin consisting of a benzene-soluble resinous copolymer containing silicon- 
bonded hydroxy! radicals and consisting essentially of triorganosiloxy units of the formula HzSiO^ and 

20 tetrafunctionalsiloxy units of the formula Si0 4 /2 in a ratio of 0.6 to 0.9 triorganosiloxy units for each 
tetrafunctionalsiloxy unit present in the copolymer, wherein each R is a monovalent organic radical 
independently selected from the group consisting of hydro-carbon radicals of from 1 to 6 inclusive carbon 
atoms. U.S. Patent No. 2,736,721 to Dexter et al. and U.S. Patent No. 2,814,601 to Currie et al. teach such 
or similar silicone pressure sensitive adhesives. 

25 Another class of suitable silicone pressure sensitive adhesives for use according to this invention is that 
or those similar to U.S. Patent No. 2,857,356, to Goodwin, Jr. The Goodwin, Jr. patent teaches silicone 
pressure sensitive adhesives which consist of a mixture of ingredients comprising (i) a cohydrolysis product 
of a trialkyl hydrolyzable siiane and alkyl silicate, wherein the cohydrolysis product contains a plurality of 
silicon-bonded hydroxy groups and (ii) a linear, high viscosity organo-polysiloxane fluid containing silicon- 

30 bonded hydroxy groups. 

The silicone fluid and the silicate resin may optionally be condensed together according to a procedure 
such as the procedure described in Canadian Patent No. 711,756 to Pail. In such a condensation reaction, 
the silicate resin and the silicone fluid are mixed together in the presence of a catalytic amount of a silanol 
condensation catalyst and then the silicate resin and the silicone fluid are condensed, for example, by 

35 heating under reflux conditions for 1 to 20 hours. Examples of silanol condensation catalysts are primary, 
secondary and tertiary amines, carboxylic acids of these amines and quaternary ammonium salts. 

Another class of suitable pressure sensitive adhesives to use according to the invention are those 
compositions described in U.S. Patent Nos. 4,591,622 arid 4,584,355 td~ Blizzard et a!., U.S. Patent No. 
4,585,836 to Homan et al. and U.S. Patent No. 4,655,767 to Woodard et al. Generally, these pressure 

40 sensitive adhesives consist of a blend of (i) a silicate resin and (ii) a silicone fluid which are chemically 
treated to reduce the silicon-bonded hydroxyl content of the blend. These adhesives may optionally be 
condensed as described immediately above prior to the chemical treatment. 

In addition, the various types of silicone pressure sensitive adhesives may be blended to achieve 
blended characteristics. Preferably, for the greatest improvement in cohesive-strength, the silicone pressure 

45 sensitive adhesive contains some silanol radicals, preferably greater than 200 ppm and, more preferably, 
greater than 400 ppm. 

Typically, the most practical pressure sensitive adhesive for use in this invention includes a high 
molecular weight poiydimethylsiloxane as the silicone fluid, since this fluid is the most economical and the 
most readily available of the silicone fluids. The ratio of poiydimethylsiloxane polymer to silicate resin, is 30 

so parts to 70 parts by weight based on total adhesive composition weight. 

The other adhesive component, the silicate resin, preferably has a molecular weight ranging from 2,000 
to 4,000. The resin is employed in amounts from 40 to 70 parts by weight in the silicone pressure sensitive 
adhesive, while the silicone fluid is employed from 60 to 30 parts by weight, wherein the total parts of the 
silicate resin and the silicone fluid equal 100 parts. The silicone pressure sensitive adhesive composition 

55 contains no less than 100 ppm of silanol radicals and preferably contains between 200 ppm and 1200 ppm 
of silanol radicals. 

Th silicone pressure sensitive adhesive compositions of this inv ntion may also, contain the aforemen- 
tioned ingredients: drugs, co-solv nts, excipients, skin penetration enhancers or organic solvents for 
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dissolving the silicone polymer and the silicate resin. Suitable organic solvents may have reinforcing 
excipients dispersed therein for dissolving the polydimethylsiloxane polymer and silicate resin and should 
have a Hildebrand solubility parameter ranging from between 10.2 to 20.5 J 1/2 /cm 3/2 (5 to 10 cal^/cm 372 ) 
and, optimally, between 16.4 to 18.4 J 1/2 /cm 3/2 (8 and 9 cal 1/2 /cm 3/2 ). Examples of suitable organic solvents 
5 include aromatics such as toluene and xylene; aiiphatics such as heptane and hexane; chlorinated solvents 
such as 1 ,1,1-trichloroethane and trichlorotrifluoroethane; fluorocarbons such as Freon 113 (Freon PCA) 
available from DuPont de Nemours, E.I. Co., Wilmington, DE; aliphatic esters such as ethyl acetate and 
mixtures thereof. 

The silicone pressure sensitive adhesives used in this invention are not considered to be silicone 

70 adhesives which are "silicone rubbers ", which generally refer to non-tacky vulcanized rubber used as 
structural adhesives. The most common type of silicone rubber consists of a mixture of a polydimethysilox- 
ane gum, a filler (such as fumed silica or other inorganic, non-resinous material), a crosslinker and, 
optionally, a catalyst. These structural adhesives are cured to a fully rubberized state. The silicone pressure 
sensitive adhesives employed in this invention are tacky (or sticky) to the touch without the addition of 

75 ptasticizers and typically adhere to a substrate after mild pressure is applied and therefore are referred to 
as pressure sensitive adhesives. The silicone pressure sensitive adhesives may be cured or "rubberized" 
after being mixed with the cohesive strengthening agent as discussed below. However, even after the 
curing, the silicone pressure sensitive adhesive composition remains tacky. 

The process of curing or crosslinking silicone pressure sensitive adhesives is known in the art. For 

20 example, see "Silicone Pressure Sensitive Adhesives" by D.F. Merrill in the Handbook Of Pressure 
Sensitive Adhesive Technology , edited by D. Satas (Van Nostrand Reinhold, Florence, Kentucky, 1982), 
pages 344-352 and "Formulating Silicone Pressure Sensitive Adhesives For Application Performances" by 
L.A. Sobieski in Making It Stick in '86, Advances In Pressure Sensitive Tape Technology , seminar 
proceedings (Pressure Sensitive Tape Council, Deerfield. Illinois, 1986). pages 1-5. 

25 Generally, however, for drug delivery applications, the silicone pressure sensitive adhesive composi- 
tions are not crosslinked because either (1) the crosslinking temperature is too high for the drugs or (2) the 
additives needed for crosslinking are non-biocompatible ingredients. A silicone pressure sensitive adhesive 
composition is generally considered not crosslinked if it can he dissolved in a solvent. 

Another difference between silicone pressure sensitive adhesives suitable for use in the present 

30 invention and unsuitable silicone rubbers lies in the fact that silicone pressure sensitive adhesives are 
usually fillerless or contain low amounts, e.g., less than 5 weight %, of fillers, such as fumed silica or other 
inorganic reinforcing fillers known in the silicone art. On the other hand, silicone rubbers typically contain 
15-35 weight % filler. Fillers are usually not desired in high quantities in silicone pressure sensitive 
adhesives, because high quantities often cause the silicone pressure sensitive adhesives to lose tack and 

35 adhesiveness and to increase in viscosity, making it more difficult to apply a coating of the silicone 
pressure sensitive adhesive. 

The cohesive strengthening agents utilized in the invention are generally insoluble in an adhesive 
polymer or solution and have a mean particle size ranging from 0.5 to 100 urn. The melting point for the 
cohesive strengthening agents should be greater than about 100'C. Specifically, the cohesive strengthen- 

40 ing agents useful for the present invention include those selected from the group consisting of: 1 ) nonionic 
surfactants; 2) fatty acid esters of glycerol; and solid particulate materials selected from the group 
consisting of 3) metallic salts of fatty acids; 4) metallic salts of phosphoric acid; 5) metallic salts of carbonic 
acid; 6) polysaccharides; 7) carboxypolymethylene; 8) polyvinylpyrrolidone; 9) polyvinylalcohol; and 10) 
amorphous precipitated silicas having a surface area of between 10 and 200 m 2 /g. with a particle size range 

45 of between .018 and 100 um. These cohesive strengthening agents are individually described below. 

Nonionic surfactants which are useful as the cohesive strengthening agent include those that are not 
generally soluble in the silicone pressure sensitive adhesives. Thus, they form a two-phase composition 
when mixed with the silicone pressure sensitive adhesive. In particular, nonionic surfactants having a 
hydrophilic-lipophilic balance (HLB) of between 7 and 14 are suitable. A specific example of such a 

so surfactant is nonylphenoxypoly(ethyleneoxy)ethanol, an ethoxylated alkyl phenol that conforms generally to 
the formula: 

Cs Hi 9 Cs H 4 (OCH 2 CH 2 ) n OH 

55 where n has an average value of 9 and is sold under the trademark IGEPAL Co-630, which is owned by 
GAF Chemicals Corp., and is available from GAF Chemicals Corp, of Wayne, NJ. 07470. IGEPAL, Co-630 
has an HLB value of about 13. 
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Fatty acid esters of glycerol useful as the cohesive strengthening agent generally have a high polarity 
and are also substantially insoluble in silicone pressure sensitive adhesives. Examples of such fatty acid 
esters of glycerol include cottonseed oil, corn oil, peanut oil, sesame oil and coconut oil. These oils are oily 
liquids at room temperature with the exception of coconut oil which is semi-solid at room temperature. 

5 Examples of metallic salts of fatty acids which have been found suitable as cohesive strengthening 

agents include calcium stearate, magnesium stearate and sodium stearate. A suitable calcium stearate is 
Calcium Stearate RSN R 11-4, commercially available from Mallinckrodt Inc. St. Louis, MO 63147, which 
contains about 9-10.5 weight percent calcium oxide, has a particle size from 1.7 to 60 urn and a specific 
surface area from 5.76 to 7.44 m 2 /g. A suitable magnesium stearate is commercially available from 

io Mallinckrodt Inc., St. Louis, MO 63147 and has a specific surface area from 2.45 - 7.93 m 2 /g. Calcium 
stearate is the preferred stearate of the three stearates due to its performance in increasing cohesive 
strength of the silicone pressure sensitive adhesive. i 

Metallic salts of phosphoric and carbonic acid. The preferred metallic salt of phosphoric acid includes 
dibasic calcium phosphate, while the preferred metallic salt of carbonic acid is calcium carbonate. 

15 Examples of polysaccharides which are useful as cohesive strengthening agents in the present 

invention include celluloses, xanthan gum, pectin, guar gum and karaya gum. Polysaccharides contain 
hydroxyl radicals which are believed to be useful for bonding with the silanol radicals of the silicone 
pressure sensitive adhesives. Suitable polysaccharides may be celluloses which can include micro- 
crystalline cellulose, powdered cellulose, methylcellulose, ethylcellulose, sodium carboxymethylcellulose. 

20 Micro-crystalline cellulose has the general formula (CeHioOsJn, where n is 220, with a molecular weight of 
36,000, an average particle size of 20 to 100 urn and a specific surface area from 10 to 21 m 2 /g. Powdered 
cellulose has the general formula of (CsHioOs),,. where n is 1500, with a molecular weight of 243,000 and a 
particle size of from 1 to 250 urn. Methylcellulose is a long chain substituted cellulose ether of 50-1500 
anhydroglycose units containing 26-32% methoxyl groups. 

25 Another cohesive strengthening agent thought to be useful is carboxypolymethylene is also known as 
"carbomer". Generally, it is a cross linked polymer of acrylic acid having 0.75-2.0 weight percent 
polyalkylsucrose having the empirical formula: (C 3 H4 02)x.(C3H5-sucrose)y with molecular weights from 1 x 
10 s to 4 x 10 s . 

Polyvinylpyrrolidones are also thought to be useful as the cohesive strengthening agent. They generally 
30 have the empirical formula (C6H 3 NO) n , with a mean molecular weight from 10,000 to 700,000. 

Furthermore, polyvinylalcohols may be useful as the cohesive strengthening agent, having the empirical 
formula (C 2 l-UO) n , with an average molecular weight of from 30,000 to 200,000 and a melting point of 
228 -C. 

Amorphous precipitated silicas which have been found to be especially suitable as the cohesive 

35 strengthening agents of this invention include amorphous precipitated silicas having a surface area of 
between 10 and 200 m 2 /g and a particle size ranging from 0.018 to 100 urn. One such commercially 
available silica is "SILENE" 732D, available from PPG Industries, Inc., Pittsburgh, PA., owner of the 
trademark "SILENE". "SILENE" 732D is an amorphous precipitated hydrated silica product which typically 
contains about 88 weight percent silica on a dry basis and about 7 weight percent water, with an average 

40 particle size of .072 urn, a BET surface area of 30 m 2 /g and a pH of from 8.5 to 9. 

Generally, the cohesive strengthening agents are insoluble in the silicone pressure sensitive adhesive, 
thus forming a dispersion or suspension of cohesive strengthening agent microparticles in the adhesive 
matrix. In addition, they are approved pharmaceutical additives. Many of the cohesive strengthening agents 
have the ability to hydrogen-bond to the silanol radicals of the silicone pressure sensitive adhesive due to 

45 the presence of carboxyl or hydroxyl radicals on the cohesive strengthening agents. Tests have shown that 
the cohesive strengthening agents of the present invention increase the viscosity of the silicone pressure 
sensitive adhesive at room temperature. 

When mixed with the silicone fluid and silicate resin to practice this invention, the cohesive strengthen- 
ing agents are desirably employed from between 1.0 to 20.0 weight percent and, more desirably, from 5.0 

so to 15.0 weight percent based on the total weight of the silicone pressure sensitive adhesive composition. 
The three main components of this invention may be made by mixing the ingredi nts in any order. 
However, reaction or treatment of the ingredients, e.g., condensing according to the procedure of the 
previously-mentioned Pail patent or chemically treating according to the previously mentioned Blizzard et 
al., etc. patents, may require completion prior to the addition of the cohesive strengthening agent. 

55 Referring now to the drawings, Figure 1 illustrates a tape including a silicone pressure s nsitive 

adhesive generally denoted by th numeral 10 which compris s a backing substrate 12, a pr ssure 
sensitive adhesive lay r 14 and a release lin r 16. This figure illustrat s the basic configuration of a tape 
with a pressure sensitive adhesive made in accordance with the present invention. Possible uses for this 
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embodiment are for bandages, wound dressings and medical transfer tapes. Hereinbelow are described 
more embodiments, with reference to the other figures. 

With reference to the remaining drawings, the silicone pressure sensitive adhesive compositions of this 
invention are especially suitable for assisting in delivering a bioactive agent, such as a drug, to a bioactive 
5 agent-accepting substrate, such as a patient's skin. The silicone pressure sensitive adhesive compositions 
of this invention may be employed in three types of bioactive agent delivery modes. The first mode is a 
matrix-type of delivery device for the bioactive agent or drug. The matrix-type delivery device is usually a 
dermal patch which delivers the bioactive agent locally. 

As shown in Figure 2, this matrix-type delivery device is generally shown as 20 and comprises at least 

70 three layers. The first layer is a backing substrate 22 which may be permeable or occlusive to water vapor 
transmission from skin. The second layer is a matrix 24 atop at least portions of the backing substrate. The 
matrix may be one of two embodiments. In a first embodiment, as shown in Figure 2, the matrix is made up 
of the silicone, creep resistant, pressure sensitive adhesive. The adhesive matrix may contain and is 
compatible with compositions selected from the group consisting of drugs, excipients, enhancers, co- 

75 solvents and mixtures thereof, shown at 26. In a second embodiment (not shown) the matrix is made up of 
a polymer. The polymer matrix may contain and is compatible with compositions selected from the group 
consisting of drugs, excipients, enhancers co-solvents and mixtures thereof. In this second embodiment, the 
silicone, creep-resistant, pressure sensitive adhesive is disposed in a layer atop at least portions of the 
polymer matrix. The matrix is between about 1 and about 15 mils thick. The final layer is a pressure 

20 sensitive adhesive release liner 28 contacted on the matrix. The liner is between 25.4 and 381 urn (1 and 
15 mils) thick and preferably between 127 and 254 nm (5 and 10 mils) thick. 

The matrix-type drug delivery device as shown in Figure 2 may include various drugs selected from the 
group consisting of cardiovascular agents, antiarrthymic agents, antianginal agents, antibiotics, antifungals, 
antimicrobials, antihypertensives, analgesics, local anesthetics, contraceptives, hormonal supplements, anti- 

25 smoking agents, appetite suppressants, hypnotics, anxiolytics and mixtures thereof: Also included may be 
co-solvents, enhancers and excipients selected from the group consisting of fatty acid esters, polyols, 
surfactants, terpenes, glycerol esters, polyethylene glycol esters, amides, sulfoxides, lactams, nonionic 
surfactants, sorbitan esters and mixtures thereof. 

As shown in Figures 3 and 4, the second mode of delivery is a reservoir-type transdermal drug delivery 

30 device. Generally, this mode is applied to the skin to deliver the bioactive agent to treat systemic disease. 
Figure 3 shows a liquid containing reservoir-type drug delivery device generally denoted as numeral 30 
which comprises a minimum of five layers from top to bottom. The first layer 32 is a backing substrate. The 
second layer 34 includes a liquid reservoir which may contain bioactive agents or other compositions 
selected from the group consisting of drugs, excipients, enhancers, co-solvents and mixtures thereof. The 

35 reservoir-type transdermal drug delivery device as shown in Figure 3 may include various drugs selected 
from the group consisting of cardiovascular agents, antiarrthymic agents, antianginal agents, antibiotics, 
antifungals, antimicrobials, antihypertensives, analgesics, local anesthetics, contraceptives, hormonal sup- 
plements, anti-smoking agents, appetite suppressants, hypnotics, anxiolytics and mixtures thereof. Also 
included may be co-solvents, enhancers and excipients selected from the group consisting of fatty acid 

40 esters, polyols, surfactants, terpenes, glycerol esters, polyethylene glycol esters, amides, sulfoxides, 
lactams, nonionic surfactants, sorbitan esters and mixtures thereof. The third layer 36 is a rate controlling 
membrane positioned such that the reservoir 34 is sealed between the backing substrate 32 and the rate 
controlling membrane 36. This membrane acts as the rate controlling mechanism for the delivery of the 
liquid drug(s), co-solvents, enhancers and excipients, from the reservoir 34. The fourth layer 38 is a 

45 pressure sensitive adhesive which should be compatible with any of the drugs, excipients and co-solvents 
present in the liquid reservoir. The fifth layer 40 is a silicone pressure sensitive adhesive release liner. The 
release liner is between 25.4 and 381 urn (1 and 15 mils) thick and preferably between 25.4 and 76.2 urn 
(1 and 3 mils) thick. The bioactive agent of the liquid reservoir 34 may then pass from the reservoir through 
the attached rate controlling membrane 36 and the adhesive layer 38 and then into the skin of the patient to 

so deliver the drug. 

Figure 4 shows a solid state reservoir-type transdermal drug delivery device. This device is denoted 
generally by numeral 50 and includes a first layer 52 which is a backing substrate. The second layer 
constitutes a solid reservoir 54 which may contain one or more bioactive agents of other compositions 
selected from the group consisting of drugs, xcipients and co-solvents indicated at 56. The same drugs. 
55 excipients and co-soivents may be used as the liquid containing reservoir as shown in Figure 3. The third 
layer of Figure 4 is a pressure sensitive adhesive layer 58 which is compatible with the drugs, excipients 
and co-solvents. The fourth layer is a release liner 60. The liner 60 averages between 25.4 and 381 urn (1 
and 15 mils) thick and is preferably between 25.4 and 76.2 urn (1 and 3 mils) thick. An additional layer (not 
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shown) comprising a rate controlling membrane may be positioned between the solid reservoir 54 and the 
adhesive 58 in order to control the rate of delivery of the drug(s) and excipient(s). The surface area of both 
the matrix-type and reservoir-type delivery device generally ranges between 1.0 and 700 cm 2 . This range is 
not to be construed as limiting, as any size device may utilized with the PSA of the present invention. 

5 The adhesive layer of both the matrix-type and reservoir-type delivery devices, shown in Figures 2-4, 

may include one or a combination of co-solvents, enhancers and excipients which increase solubility of the 
drug in the adhesive matrix, enhance skin permeation to the drug or enhance drug release from the system. 

The presence of the cohesive strengthening agents in the adhesives of the present invention permits 
the use of drugs, excipients, co-solvents and skin penetration enhancers which usually adversely effect the 

10 cohesive strength of prior art silicone pressure sensitive adhesives not containing any cohesive strengthen- 
ing agents. Preferably, the cohesive strengthening agents have a melting point of greater than 40 °C. and a 
Hildebrand solubility parameter between 10.2 to 30.7 J 1/2 /cm 3/z (5 and 15 cal 1/2 /cm 3/2 ). The addition of the 
cohesive strengthening agents taught herein significantly reduces flow and improves creep resistance of 
silicone adhesives utilized to deliver a bioactive agent, such as a drug to a substrate, such as a patient's 

15 skin. 

The following examples of the invention are meant to be illustrative only and should not be construed as 
limiting the invention which is properly delineated in the appended claims. In the following examples, all 
parts and percentages are by weight unless otherwise specified. 

The basic silicone pressure sensitive adhesive prepared without the cohesive strengthening agent may 
20 be prepared as follows. Once this basic formulation was prepared, Examples A-F were made by adding 
various cohesive strengthening agents, testing them and tabulating the results. 

The basic adhesive formulations include two main components: a silicate resin and a silicone fluid. In 
this preparation, we will be discussing Adhesives I, II and III. They are made from various combinations of 
Resins A-1. A-2 and trimethylsiloxy end-blocked polydimethylsiloxane (PDMS) Fluid A as described below. 
25 Resin A-1 is a xylene solution of a resinous copolymeric siloxane prepared from 45 parts of sodium 

silicate and 20 parts of Me 3 SiCI (Me = CH 3 ) according to the method of U.S. Patent No. 2,676,182 to Daudt 
et al. and contains MeaSiOi* units and SiCXt/2 units in a ratio of approximately 0.75:1.0 and has a nonvolatile 
content typically about 69-71%, an acid number in the range of 0.3 to 1.4, a viscosity in the range of 10-14 
mPa»s (10-14 centipoise) at 25 *C. in hexane solution and a silicon-bonded hydroxyl content of about 2.5 
30 weight percent based on a 100% non-volatilized content and a number average molecular weight range of 
between 2,000 to 4,000. 

Resin A-2 is Resin A-1 which has been devolatilized (100% non-volatile content). 

PDMS Fluid A is a homogeneous mixture of a hydroxyl end-blocked polydimethylsiloxane having a 
number-average molecular weight range of between 40.000 to 100,000 with minor amounts of cyclic 

35 polydimethylsiloxane having degrees of polymerization between 4 and 30, the mixture having a viscosity 
between 12,000 and 15,000 mPa-s (centipoise) as measured using a Brookfield Viscometer Model HAF 
with spindle #3 at 10 RPM's. 

Adhesive I, a 50 wt% solution of a high silanol containing silicone pressure sensitive adhesive in xylene 
solvent was prepared by homogeneously mixing 34.0 parts by weight of Resin A-2, 34.0 parts by weight 

40 xylene and 31.0 parts by weight PDMS Fluid A. The mixture was then heated to 100°C. and anhydrous 
ammonia was passed through the mixture at a rate of 5 ml/min/kg (11 ml/min/lb) of non-volatile component 
of the mixture for approximately 2 hours. The mixture was then stripped to greater than 99% non-volatile 
content and redissolved in hexane to a non-volatile content of 50 wt%. 

Adhesive II, a 50 wt% solution of a low silanol containing silicone pressure sensitive adhesive in xylene 

45 solvent, was prepared by homogeneously mixing 34.0 parts by weight of Resin A-2, 34.0 parts by weight 
hexane and 31.0 parts by weight PDMS Fluid A. The mixture was then heated to 100°C. and anhydrous 
ammonia was passed through the mixture at a rate of approximately 5 ml/min/kg (11 ml/min/lb). of 
nonvolatile component of the mixture for approximately 2 hours. To endcap the mixture, hexamethyl- 
disilazane was then admixed at a 3:1 mole ratio of end-blocking triorganosilyl to total silicon-bonded 

so hydroxyl radicals present in the resin copolymer and polydiorganosiloxane and the mixture was allowed to 
react for 3 hours at 95-1 00 *C. The mixture was then heated to 140 *C. and maintained at 140*C. under 
reflux conditions for 3 hours to remove condensation water. The mixture was then stripped to greater than 
99% non-volatile contents and redissolved in hexane to a non-volatile content of 50 wt%. 

Adhesive III, a 50 wt% solution of a high silanol-containing silicone pressure sensitive adhesive in Freon 

55 PCA solv nt was prepar d as described for Adhesive I, except, after stripping, it was redissolved in Freon 
PC A to a non-volatile content of 50 wt%. 

Preferably, the silicone pressure sensitive adhesives formed by this invention have tack values ranging 
between 50 and 800 grams; peel values between 0.5 and 50 g/cm; adhesion values between about 200 and 
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2000 g/cm; a dynamic viscosity of between 1 x 10* and 1 x 10 7 Pas (1 x 10 5 and 1 x 10 8 poise); loss 
modulus between 1x10* and 1 x 10 6 N/m 2 (1 x 10 s and 1 x 10 7 dyne/cm 2 ) and a loss tangent between 
about 0.2 and 1.0 at a sweep frequency of 1 rad/sec on a 1mm thick sample at room temperature. 

Creep was also measured. As stated hereinabove, creep is a measure of viscoelastic flow of the 
5 adhesive solids. 

A general method for measuring the values for tack, peel force and adhesion is described here. 
Although the following examples utilize different chemical compositions, the following testing methods were 
followed for all samples. Measurements were obtained through testing a one inch wide polyester tape 
having a silicone pressure sensitive adhesive thereon prepared by blending about 5 percent calcium 
70 stearate with about 90% by weight solution of silicone pressure sensitive adhesive and casting it to a 127 
urn (5 mil) thickness on "SCOTCHPAK" 1022 Release Liner, a polyester film coated with a release coating 
available from the 3M Company, St. Paul, Minnesota, owner of the trademark "SCOTCHPAK", 3M 
Company Health Care Specialties Div. St. Paul Minnesota. After coating, a sheet strip of "MYLAR" 
polyester film, 127 urn (5 mils) thick, is adhered to each coated sample with a 2.0 kg (4.5 lb), rubber 
rs transfer roller. Laminated sheets were then cut into 25.4 mm (1 inch) wide strips. 

The tack values were measured using a "POLYKEN" Probe Tack Tester, Series 400, made by Testing 
Machines, Inc., Amityville, NY. The speed of the probe was controlled at 1.0 cm/second and the dwell time 
of the probe was 1.0 seconds. Tack values of between 50 and 800 grams are considered acceptable. Test 
results for the tack values of this Example of a calcium stearate containing adhesive are set forth in Table 
20 C2 and range between 144 ( + /- 16) grams and 182 ( + /- 84) grams, well within the desirable range. 

Peel values were obtained by stripping the tape from the "SCOTCHPAK" 1022 Release Liner at a rate 
of 17 mm/sec (40 inches/minute) at an angle of 180° while attached to a tensile testing machine. An 
average value over the entire length of the liner was recorded. Peel values of less than 50 g/cm were 
considered acceptable. These peel values are set forth in Table C2 and were between 0.70 ( + /-0.20) and 
25 4.50 ( + /-0.10) g/cm for all samples, again, within the acceptable values of less than 50 g/cm. 

Adhesion values were obtained as follows. The calcium stearate containing silicone pressure sensitive 
adhesive composition was adhered to a stainless steel panel with a 2.0 kg (4.5 lb), roller and allowed to 
equilibrate for 15 minutes. The adhesion measurements were obtained by stripping each tape from the 
panel at a rate of 5.1 mm/sec (12 inches/minute) at an angle of 180° while attached to a tensile testing 
30 machine. Adhesion values were low but remained within the desirable range of between 100 and about 
2000. As shown in Table C2, adhesion values ranged from 134 ( + /-33) to 154 ( + /- 14.5) g/cm. 

Shear values were measured by cutting three strips of the prepared laminates 2.5 cm wide and 7.5 cm 
in length. A 3.5 cm wide by 5.0 cm long strip of Mylar, a polyester film available from DuPont de Nemours, 
E.I Co.. Wilmington Delaware also owner of the trademark "Mylar", is applied to the adhesive strip so as to 
35 provide an overlap of 2.5 cm in the lengthwise direction. These are laminated using a 2.0 kg (4.5 lb), rubber 
roller and allowed to equilibrate for 20 minutes. The specimen is mounted into the jaws of the Instron and 
pulled at a speed of 0.5 cm/min. and the peak load required to shear and separate the laminate is recorded 
in kg. 

Desirable values range between 15-25 kg. As shown in Table C2, values ranged from 18.0 (+/- 0.8) to 
40 23.9 (+/-0.0) kg and were within the acceptable range. 

Hereinbelow, the term "pressure sensitive adhesive" may be abbreviated to "PSA". 

Example A 

45 An improved creep resistant silicone pressure sensitive adhesive containing calcium stearate was 
prepared as follows. Adhesive formulations with various levels (0.0, 2.5, 5.0 and 10.0 grams) of calcium 
stearate in a silicone pressure sensitive adhesive were prepared as follows. As shown in Table A, Adhesive 
I was mixed with varying amounts of calcium stearate (Table A1). The formulations were poured onto a 
polyester release liner (SCOTCHPAK R 1022 Fluoropolymer coated liner, 3M Company, St. Paul, MN 55144) 

so and the solvent was allowed to evaporate at room temperature (25 • C.) for a minimum of 24 hours. The 
resultant compositions were evaluated for creep resistance by taking an 11 gram sample of each 
formulation (N = 3) and placing it into wells (0.9 cm. deep, 3.8 cm. in diameter) in a test apparatus 
consisting of a series of wells at the top of an aluminum block measuring 457 mm (18 inches) wide, 356 
mm (14 inches) tall and 25.4 mm (1 inch) thick. The adhesive was formed to fit into individual test wells and 

55 the entire test apparatus was placed in a 125°C. oven in a horizontal position for 15 min. to soften the 
adhesive. The test apparatus was removed and the individual pieces of the adhesive were pressed flat to 
form disks measuring about 0.9 cm. X 3.8 cm. and pressed onto an aluminum plate and then placed in a 
vertical position in the oven maintained at 125*C. The distance the adhesive flowed down the vertical 
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surface of the aluminum plate was measured periodically to determine flow or creep. 

The effectiveness of calcium stearate in reducing flow and imparting creep resistance of the silicone 
adhesive is shown in Table A2. Calcium stearate provided reinforcement of the silicone adhesive, reduced 
flow and imparted creep resistance proportional to its loading level in the adhesive. The results on Table A2 
5 show that adding calcium stearate was effective over the range of <5 wt% to 20 wt% with the preferred 
range being between 1 to 10 wt%. Standard deviations are based on 3 replicates of each sample (signified 
by N = 3). 
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Example B 

An improved creep resistant amine-compatible, low silanol containing silicone adhesive by co-formulat- 
ing with a non-amine compatible high silanol silicone adhesive was prepared as follows: 
55 An adhesive formulation consisting of a low silanol containing amine-compatible silicone adhesive, 

Adhesive II and a high silanol containing silicone adh sive, Adhesive I, was prepared as shown in Table B1. 
The adh sive solutions w re blended to homog neity and poured onto a polyester release liner (SCOTCH- 
PAK R 1022 Fluoropolymer Coated Liner, 3M company, St. Paul, MN 55144). The solvent was allowed to 
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evaporate at room temperature (25 ° C.) for a minimum of 24 hours before testing. 

These compositions were evaluated for flow reduction and creep resistance by the same method as 
outlined in Example A. 

Adhesive II has lower cohesive strength and exhibits significantly more flow when compared to 
Adhesive I. In many cases this is a disadvantage where an amine-compatible adhesive is required. By 
combining Adhesive I with Adhesive II, a significant reduction of flow and improved creep resistance was 
achieved. This is significant since reinforcing excipients such as calcium stearate are not effective in 
reducing flow of Adhesive II, the low silanol containing, amine-compatible Adhesive. 
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Example C 

55 

The stability of improved cr ep resistant silicone pressure sensitive adhesive containing calcium 
stearate was d fined as follows: 
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This example details a stability and shelf-life test for similar formulations as in Example A. A formulation 
of a creep resistant silicone pressure sensitive adhesive was prepared by blending calcium stearate with a 
solution of a silicone pressure sensitive adhesive and cast to form a tape whose properties (eg. tack, peel, 
adhesion and shear strength) were evaluated initially and after 1 and 3 months. 

Adhesive I was mixed with varying amounts of calcium stearate (0 and 5 grams) as shown on Table C1 . 
The silicone adhesive solutions with and without calcium stearate were cast onto a polyester release liner 
(SCOTCHPAK R 1022 Fluoropolymer coated Liner, 3M Company, St. Paul, MN 55144) and allowed to air dry 
at room temperature (25 *C.) for 30 minutes to achieve a dry film thickness of 76.2 to 101.6 urn (3 to 4 
mils). The dried adhesive/release liner was then laminated on a 5 mil sheet of polyester using a 2.0 kg (4.5 
lb), rubber transfer roll. 

Tapes were stored at room temperature (25 °C.) and tested initially (after 2 weeks) and after 1 and 3 
months to evaluate the stability of the adhesives. 

Tape properties important to the performance of adhesives used in a transdermal drug delivery tape 
such as tack, peel, adhesion and shear strength were evaluated and were found to be very good. Results of 
these studies are shown in Table C2. The control adhesive possesses tack, peel, adhesion and shear 
strength values suitable for use as an adhesive to affix a transdermal drug delivery device to the skin. The 
test results show that these values were stable over the 3 month period. 

Incorporation of calcium stearate into the adhesive produces a desirable slight increase in tack 
properties and a slight decrease in adhesion values. Although peel values generally increase slightly over 
time, values less than 50 g/cm are considered acceptable. The data shows values greatly below this 
acceptable value. 

This data demonstrates that calcium stearate is compatible with a high silanol containing silicone 
adhesive at levels as high as 10 wt% and results in useful pressure sensitive adhesive compositions which 
exhibit an acceptable stability over time. 
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Example D 

55 

Matrix-type transdermal drug delivery patch s were pr par d from a ere p resistant silicone pr ssure 
sensitive adhesive as follows: 
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Transdermal adhesive matrix-type patches were prepared containing 5 wt% 17-Beta estradiol and either 
0, 4 or 8 wt% of the skin penetration enhancer propylene glycol-monolaurate (PGML) using a high silanol 
containing silicone adhesive (Adhesive III) without calcium stearate (control) and a high silanol containing 
silicone adhesive. Adhesive I with 10 wt% calcium stearate as a reinforcing filler (Table D1). 

5 The adhesive solution was cast onto a polyester release liner (SCOTCHPAK R 1022 Fluoropolymer 

Coated Liner, 3M Company, St. Paul, MN 55144) and was allowed to air dry at 25 °C. resulting in a matrix 
127 um (5 mil) thick. This was then laminated onto a polyester film and die cut into 4 cm. diameter 
patches. Transdermal patches containing 10 wt% calcium stearate as a reinforcing filler were evaluated 
subjectively after 1 week for functional properties including the force required to remove the release liner, 

to finger tack and adhesion to the ventral forearm. 

Results of these subjective evaluations are shown in Table D2. The force required to remove the 
release liner from all patch formulations was low and acceptable. Acceptable moderate to high tack was 
evident and good skin adhesion was observed initially after applying the patch to the ventral forearm 
demonstrating the suitable functional adhesive properties of these creep resistant silicone adhesive matrix- 

75 type transdermal patches. 
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2. Dynamic Viscosity (Poise) (Pa*s) 
The viscoelastic properties of the transdermal adhesive matrix with and without calcium stearate 
characterized at a sweep frequency of 0.1 rad/sec or 100 rad/sec are shown in Tables E1 and E2, 
respectively. 

5 Formulation of skin penetration enhancers such as propylene glycol monolaurate (PGML) into the 

silicone adhesive has a plasticizing effect on the adhesive and increases flow properties. As the w ight 
percent loading of the skin penetration enhancer (PGML) is increased in the silicone adhesive matrix, the 
storage modulus (G') t loss modulus (G") and, dynamic viscosity decreased while the loss tangent (TAN- 
DELTA, G"/G*) increased. 

io Formulation of 10 wt% calcium stearate in the matrix containing 5 wt% 17-Beta Estradiol resulted in 
improved creep resistance as reflected by a higher storage modulus (G') f loss modulus (G") and dynamic 
viscosity and lower loss tangent (TAN-DELTA, G"/G f ) compared to the same drug containing adhesive 
matrix without calcium stearate. 

Formulation of 10 wt% calcium stearate in the adhesive matrix containing drug and skin penetration 

75 enhancer counteracted the plasticizing effect of PGML and resulted in an improvement in the viscoelastic 
properties of the silicone adhesive matrix (e.g. 4 wt% PGML) at both low and high strain rates (e.g. 0.1 
rad/sec. as shown in Table E1 and 100 rad/sec. in Table E2). 
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Example F 

50 

Improved creep resistant silicone pressure sensitive adhesive containing reinforcing excipients were 
prepared as follows: 

Various levels of polyacrylic acid sold under the trademark Carbopol 934P, owned by B.F. Goodrich 
Chemical Group, Cleveland, Ohio, ethyl cellulose sold under the trademark Ethocel, Type 46080, owned by 
55 Dow Chemical, Midland, Michigan and magnesium stearate sold under the trademark Hy-Qual NF Impal- 
pable Powder, owned by Mallinckrodt, Inc, Lodi, N w Jersey, were formulated with Adhesiv I as shown in 
Table F1 and processed and evaluated for cr ep resistance as outlin d in Example A. 
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Although Carbopol 934P is a pharmaceutical excipient useful for its thixotropic properties and increasing 
viscosity of pharmaceutical formulations, it was surprisingly not effective in reducing the flow properties of 
the high silanol containing silicone adhesive. 

Ethyl cellulose, also useful as a thickening agent with a greater hydrogen bonding potential, was very 
5 effective in reducing the flow properties of the high silanol containing silicone adhesive proportional to its 
loading level in the adhesive. The preferable loading level of ethyl cellulose in the silicone adhesive was 
found to be between about 10 and 20 wt. percent. 

Surprisingly, magnesium stearate which is a pharmaceutical excipient used as a lubricant in oral dosage 
forms, was also found to be very effective in reducing the flow properties of the high silanol containing 
w silicone adhesive when formulated at levels of 10 to 20 wt. percent. 
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55 Claims 



1. A silicone pressure sensitive adhesive compatible with drugs, excipients, co-solvents and skin penetra- 
tion enhancers, comprising (a) a silicone fluid and (b) a silicate resin; characterised in that the adhesive 



28 



EP 0 524 776 B1 



further comprises (c) a cohesive strengthening agent in an amount of from 1.0 to 20 weight percent 
based on the total weight of the composition and which is selected from nonionic surfactants, fatty acid 
esters of glycerol and solid particulate materials, said solid particulate materials being selected from 
metallic salts of fatty acids, metallic salts of phosphoric acid, metallic salts of carbonic acid, polysac- 
s charides, carboxypolymethylene, polyvinyl-pyrrolidone, polyvinylalcohol, amorphous precipitated silicas 

having a surface are of between 10 and 200 m 2 /g. 

2. The silicone pressure sensitive adhesive of claim 1 further comprising an organic solvent having 
reinforcing excipients dispersed therein, for dissolving the polydimethylsiloxane polymer and silicate 

70 resin, the organic solvent having a Hildebrand solubility parameter ranging from between 10.2 to 
20.5J*/cm 3/2 (5 to 10 cal 1/2 /cm 3/2 ). 

3. A matrix-type transdermal drug delivery device, comprising (a) a backing substrate; (b) a matrix 
containing a silicone, creep resistant, pressure sensitive adhesive as defined in claim 1 atop at least 

75 portions of said backing substrate, the adhesive matrix including compositions selected from drugs, co- 

solvents, enhancers, excipients and mixtures thereof where the silicone pressure sensitive adhesive is 
compatible with said drugs, co-solvents, enhancers and excipients; and (c) a release liner contacted on 
the matrix. 

20 4. A matrix-type transdermal drug delivery device, comprising (a) a backing substrate; (b) a matrix which 
is a polymer atop at least portions of said backing substrate, the matrix containing compositions 
selected from drugs, excipients, enhancers, co-solvents and mixtures thereof, where the matrix is 
compatible with said compositions; (c) a silicone, creep resistant, pressure sensitive adhesive as 
defined in claim 1 disposed in a layer atop at least portions of the polymer matrix; and (d) a release 

25 liner attached to the silicone pressure sensitive adhesive. 

5, a reservoir-type transdermal drug delivery device, comprising (a) a backing substrate; (b) a reservoir 
attached to at least portions of the backing substrate, said reservoir containing compositions selected 
from drugs, co-solvents, enhancers, excipients and mixtures thereof; (c) a silicone pressure sensitive 
30 adhesive as defined in claim 1 attached to the reservoir and to portions of the backing substrate not 

covered by the reservoir; and (d) a release liner attached to the silicone pressure sensitive adhesive. 

Patentanspruche 

35 1. Siliconhaftkleber, der vertraglich ist mit Arzneimitteln, Arzneimitteltragerstoffen, Co-L6sungsmitteln und 
die Hautdurchdringung fordernden Stoffen, enthaltend (a) ein fluides Silicon und (b) ein Silikatharz; 
dadurch gekennzeichnet, dafi der Haftkleber weiterhin enthalt (c) ein die Kohasion verstarkendes Mittel 
in einer Menge von 1,0 bis 20 Gewichtsprozent, bezogen auf das Gesamtgewicht der Stoffmischung, 
das ausgewShlt ist aus nichttonischen oberflachenaktiven Stoffen, Fettsaureestern des Glycerins und 

40 festen, teilchenformigen Materialien, wobei die festen, teilchenformigen Materialien ausgewahlt sind aus 
Metallsalzen von Fettsauren, Metal Isalzen der Phosphorsaure, Metallsalzen der Kohlensaure, Polysac- 
charides Carboxypolymethylen, Polyvinylpyrrolidon, Polyvinylalkohol, amorphen gefallten Siliciumdioxi- 
den mit einer Oberflache zwischen 10 bis 200 m 2 /g. 

45 2. Silikonhaftkleber nach Anspruch 1, weiterhin enthaltend ein organisches Losungsmittel mit darin 
dispergierten verstarkenden Arzneimitteltragerstoffen zum Losen des Polydimethylsiloxanpolymerenund 
des Silikatharzes, wobei das organische Losungsmittel einen Loslichkeitsparameter nach Hildebrand im 
Bereich von 10,2 bis 20,5 J 1/2 /cm 3/2 (5 bis 10 cal 1/2 /cm 3y2 ) hat. 

so 3. Vorrichtung vom Matrix-Typ zur transdermalen Abgabe von Arzneimitteln, enthaltend (a) ein Tragersub- 
strat; (b) eine einen kriechbestandigen Siliconhaftkleber, wie in Anspruch 1 definiert, enthaltende Matrix 
zumindest auf Teilen des Tragersubstrats, wobei die Haftklebermatrix Stoffe einschlieBt, die ausgewahlt 
sind aus Arzneimitteln, Co-Losungsmitteln, fordernden Stoffen, Arzneimitteltragerstoffen und Gemi- 
schen dieser Stoffe. und der Siliconhaftkleber mit diesen Arzneimitteln, Co-L6sungsmitteln, fordernden 

55 Stoffen und Arzneimitteltragerstoffen vertraglich ist; und (c) eine Abziehfolie im Kontakt mit der Matrix. 

4. Vorrichtung vom Matrix-Typ zur transdermalen Abgabe von Arzneimitteln, enthaltend (a) ein Tragersub- 
strat, (b) eine Matrix, die ein Polymeres ist, zumindest auf Teilen des Tragersubstrats, wobei die Matrix 



29 



EP 0 524 776 B1 



Stoffe enthalt, die ausgewahtt sind aus Arzneimitteln, Arzneimitteltragerstoffen, fordernden Stoffen, Co- 
Losungsmitteln und Gemischen dieser Stoffe, wobei die Matrix mit diesen Stoffen vertraglich ist; (c) 
einen kriechbestandigen Siliconhaftkleber, wie in Anspruch 1 definiert, der als Schicht zumindest auf 
Teilen der Polymermatrix angeordnet ist; und (d) eine Abziehfolie, die auf dem Siliconhaftkleber 
5 angebracht ist. 

5. Vorrichtung vom Reservoir-Typ zur transdermalen Abgabe von Arzneimitteln, enthaltend (a) ein Trager- 
substrat, (b) ein Reservoir, das zumindest auf Teilen des Tragersubstrats angebracht ist, wobei das 
Reservoir Stoffe enthSIt, die ausgewShlt sind aus Arzneimitteln, Co-L5sungsmitteln, f5rdernden Stoffen, 
io Arzneimitteltragerstoffen und Gemischen dieser Stoffe; (c) ein Siiikonhaffkleber, wie in Anspruch 1 
definiert, der auf dem Reservoir und auf Teilen der Tragerfolie, die nicht von dem Reservoir bedeckt 
sind, angebracht ist; und (d) eine Abziehfolie, die auf dem Siliconhaftkleber angebracht ist. 

Revendications 

75 

1. Un adhesif de silicone sensible a la pression, compatible avec des medicaments, excipients, co- 
solvants et activateurs de penetration cutanee, comprenant (a) un fluide de silicone et (b) une resine de 
silicate ; caracterise en ce que I'adhesif comprend, de plus, (c) un agent renforgateur de cohesion en 
une quantity de 1,0 & 20 pour cent en poids par rapport au poids total de la composition et qui est 

20 choisi parmi les agents tensio-actrfs non ioniques, les esters d'acides gras du glycerol et des matieres 
particulates solides, lesdites matieres particulates solides etant choisies parmi les sels metalliques 
d'acides gras, les sels metalliques d'acide phosphorique, les sels metalliques d'acide carbonique, les 
polysaccharides, le carboxypolym6thylene, la polyvinylpyrrolidone, I'alcool polyvinylique, les silices 
precipitees amorphes ayant une surface specif ique comprise entre 10 et 200 m 2 /g. 

25 

2. L'adhesif de silicone sensible a la pression de la revendication 1, comprenant, de plus, un solvant 
organique dans lequel sont disperses des excipients de renforcement, pour dissoudre le polydimethyl- 
siloxane et la resine de silicate, le solvant organique ayant un parametre de solubilite Hildebrand 
compris entre 10,2 et 20,5 J 1/2 /cm 3/2 . 

30 

3. Lin dispositif d'administration transdermique de medicament du type a matrice, comprenant (a) un 
substrat de soutien ; (b) une matrice contenant un adhesif de silicone sensible a la pression, resistant 
au fluage, tel que defini dans la revendication 1, sur au moins certaines parties dudit substrat de 
soutien, la matrice d'adhesif contenant des compositions choisies parmi des medicaments, des 

35 cosolvants, des activateurs, des excipients et leurs melanges, I'adhesif de silicone sensible a la 
pression etant compatible avec lesdits medicaments, co-solvants, activateurs et excipients ; et (c) une 
couverture detachable sur la matrice au contact de celle-ci. 

4. Un dispositif d'administration transdermique de medicament du type h matrice, comprenant (a) un 
40 substrat de soutien ; (b) une matrice qui est un poiymere, sur au moins certaines parties dudit substrat 

de soutien, la matrice contenant des compositions choisies parmi des medicaments, des excipients, 
des activateurs, des co-soivants et leurs melanges, la matrice etant compatible avec lesdites composi- 
tions ; (c) un adhesif de silicone sensible a la pression, resistant au fluage, tel que defini dans la 
revendication 1, dispose dans une couche placee sur au moins certaines parties de la matrice de 
45 poiymere ; et (d) une couverture detachable attachee a I'adhesif de silicone sensible a la pression. 

5. Un dispositif d 'administration transdermique de medicament du type a reservoir, comprenant (a) un 
substrat de soutien ; (b) un reservoir attache au moins a certaines parties du substrat de soutien, iedit 
reservoir contenant des compositions choisies parmi des medicaments, des cosolvants, des activa- 

so . teurs, des excipients et leurs melanges ; (c) un adhesif de silicone sensible a la pression tel que defini 
dans la revendication 1 , attache au reservoir et a des parties du substrat de soutien non couvertes par 
le reservoir ; et (d) une couvertur detachable attachee a I'adhesif de silicone sensible a la pression. 
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